Increased contractility of hepatic stellate cells in cirrhosis is mediated by enhanced Ca2+-dependent and Ca2+-sensitization pathways.
Activation of hepatic stellate cells (HSCs) results in cirrhosis and portal hypertension due to intrahepatic resistance. Activated HSCs increase their contraction after receptor agonist stimulation; however, the signaling pathways for the regulation of contraction are not fully understood. The aim of this study was to elucidate the change in contractile mechanisms of HSCs after cirrhotic activation. The expression pattern of contractile regulatory proteins was analyzed with quantitative RT-PCR and Western blotting. The phosphorylation levels of myosin light chain (MLC), 17-kDa PKC-potentiated protein phosphatase 1 inhibitor protein (CPI-17), and MLC phosphatase targeting subunit 1 (MYPT1) after endothelin-1 (ET-1) stimulation in culture-activated HSCs were measured using phosphorylation-specific antibodies. In vivo-activated HSCs were isolated from rats subjected to bile duct ligation and repeated dimethylnitrosoamine injections. HSCs showed increased expression of not only α-smooth muscle actin, but also the contractile regulatory proteins MLC kinase (MLCK), Rho kinase 2 (ROCK2), and CPI-17 during HSC activation in vitro. In culture-activated HSCs, ET-1 increased phosphorylation of CPI-17 at Thr18, which was markedly inhibited by the PKC inhibitor Ro-31-8425. ET-1 induced phosphorylation of MYPT1 at Thr853, which was suppressed by the ROCK inhibitor Y-27632. ET-1 induced sustained phosphorylation of MLC at Thr18/Ser19, which was inhibited by both Ro-31-8425 and Y-27632. Consistent with the data obtained from the in vitro study, HSCs isolated from cirrhotic rats showed increased expression of α-smooth muscle actin, MLCK, CPI-17, and ROCK2 compared with HSCs from nontreated rats. Furthermore, MLC phosphorylation in in vivo-activated HSCs was increased, according to enhanced phosphorylation of CPI-17 and MYPT1 in the presence of ET-1. These results suggest that activated HSCs may participate in constriction of hepatic sinusoids in the cirrhotic liver through both Ca(2+)-dependent (MLCK pathway) and Ca(2+)-sensitization mechanism (CPI-17 and MYPT1 pathways).